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Abstract of JP 2006253647 (A) 

PROBLEM TO BE SOLVED: To provide a nitride i;. ? : 

semiconductor light emitting element with a structure .; .•' ' ' 

with improved external quantum efficiency, by taking . .;„.•:». .. 

out effectively light which is attenuated while j;;;: 
repeating full reflection in a semiconductor i^i:::.:.\:.j::::.r.::::;Jj:. 

laminated portion and in a board : SOLUTION: The 5. 

nitride semiconductor light emitting element is 
provided with a semiconductor laminate 6 including 
a first conductive layer and a second conductive 
layer made of a nitride semiconductor on the surface 
of a substrate 1 made of sapphire as an example A 

first electrode (for example, p-side electrode 8) is fi 
provided which is connected electrically with the first 

conductive type layer (for example p-type layer 5) on ; „ r ..™„.s;l r .v'„-..«v v;r 

the surface side of the semiconductor laminate 6. A * 
second electrode (for example, n-side electrode 9) is ?"\ 
formed which is connected electrically to a second |*»|f •' '•) 

conductive type layer (for example, n-shaped layer 
3). In addition, part of the semiconductor laminate 6 i'Jjj 
is etched and removed so that each pillar-shaped 
portion 6a bristled with the semiconductor laminated 

portion in the pillar shape remains, and the n- ,.{.7* 

shaped layer 3 is exposed around the pillar-shaped 

portion 6a. : COPYRIGHT: (C)2006.JPOSNCIPI j^x^t^.SnSf 



Data supplied from the esp@cenet database — Worldwide 



(i9)B*mmrtJP) (12) 44 IT 3* IB (A) ai)»fF!ijp&M#^ 

^592006-253647 
(P2006-253647A) 
(43)£MB ¥«18*9H21B (2006.9.21) 



(51) Int. CI. 

HO 1 L 33/00 0006.01) 
H01L 21/3065 (2006.01) 



F 1 

H0 1L 33/00 C 
H0 1L 21/302 1 05A 



5F004 
5F04 1 



nan* bkhsor 7 o l (± 12 m) 



(21) iBUS^ 


!ttH2005-366961 (P2005-366961) 


(7i) an a 


000116024 




(22)tfJ$B 


¥$17¥12J!20B (2005.12.20) 










(31)Hfttt±3Sil^ 


1SJS2005-31682 (P2005-31682) 










(32)H5tB 


¥$17*p2H 8B(2005.2.8) 


(74)RSA 


100098464 






H*B(JP) 














(72)3 


SUB* 














mS!rfSmEHK)««BT2 1*4 n- 


A 


















(72)3 




hip sen 














A 


















(72)3 




<PM ft 









































(54) [»mj®««] 



(57) [gift] 

fcm&<nmfcwmft%m=?& <£ v*vma& mm? 

mmm e cnmm\mm 1 mmm ( tz 1 1 if P mm 5 ) 
izmnmwm txmimm (tztm P mmm s ) # 
tait^fu sg2»m^s (fct^jf njg«3) tufi 



(a) 



8 7 5 4 10 9 



(t>> 




o o o & 0 




B 6a 



0000 0/0 0000 
0000000000000 

o o 




1 sm 

3 nrsjs 

4 mnm 

6 *S8#S»H8S 



sa mm 

8 pmmm 

9 nW9M 



(2) 



#^2006-253647 (P2006-253647A) 



t TiStt f>ixl> Jg 1 f: . tufa® 2 fc€5vWfcl£8 LTfgtt tflSS 2 €S t 

[ 11*112] 
[tf*If3] 

mi s¥»*wiiwfffE!g i »m^s m 2 »m^Ji t <ost?stt« t . tuiae* 
* j± 2 fat^s*^*^ . 

[ 11*114] 

fuiES*^«tt««^%o . fuiE¥«*s«a»-a#x -nzx mzzti 
xmmm 2 srstB § mm& ifzm 2 mw^m^mzmim 2 m^mtf h 
ti. k» 2 wofflHfctfrEa^aj^ffi-ts <t -5 tje^sit-c^sifsja 1 3 

w^-f l HiEfE^zS*^*^ 
[ffM] 

11*31 1 &i ^ 3 ^ w>> 1 mmt&mtom&f-. 

[»*H6] 

ML, SPfMWMtBS^jSi&itf^ x;«S£##JLTf- >/7Mtf & ; 1 1 ± "3 » 

[ 11*117] 

iufa*»*a/iS5£ njf^tvseit p^jft^yv^^n^iTifMU wise* 
-r § if m 6 lES^Mt wsraf wsss. 

[0001] 

[#«e«] 

[0002] 

Jf 3 3 fc „ A> F^f> >y7"x*;|^-# n^Jf 3 3 tD-eflJ; *) Mv3 6 



(3) 



#^2006-253647 (P2006-253647A) 



mi. fztx.Hl nGaNI ( I n fc G a^Jt^ffi^S^fS £ fc £EBfc-f& . OTIhJ 
t) ^fW«*^%^gttJI (f63t*) 34fc, GaN5rfc*3&»fe*Sp3gfl3 5t3&5 
M§ilT^«^Wa{3 6i&ggjSS<l, ^!MKi*tt«mJI3 7£^rLT. Pffl ( 

±15) w&3 8ijmi^ti, mmztitz^mfammm en-mtfx-vi-yyztixmft 

tJtn^S3 3«0^ffi{=nffl| (TIE) €S3 i fc fc* WM^flT^S . 

n^3 3feJ:Vp^Ji3 5tt^-v'Jr<»3HtjiW»atiei±S*SJt«), vSttif 
IIJJfcA 1 GaNJS (A 1 tGa^tWa^S^OffSifc&mtt-rS, OTRt) 

[0003] 

mwm-z-hhnmm3 3^m^^:hiiK zcnmz. H7 testis 4 at. f-'yrjsna 

ftqg < T *W ^4 fc(4x ? 5 >f 7* t < v mm&®M\z9 7-y?% fc' & £ 

77«*^ JBA ! 4 OO/i m^gglcM LT . 2 5-40// mgjgfc . 
[0004] 

, i> ffi^-f[^W«fr& if fc ®Mlz . S»i4 2 . 5 gfi fc ^fl^JS 

-^fc* l 5*L<fi^. ;«Oid*|SIHS)!tSi'fSfe«), GaP|^AlGaInP|, 
AlGaAsMi:M^I¥»*tli, fcfc*.tr08(3Sl&:h.SJ:5fc:. ■f-yTOJSIH 
fcfiffl£ffMU ^«*mi^^^^^tti^<t-|»X^^Six-C^I> (fcfc*. 
{4WMftl#f®) . ~t^*)*>. @8£tiVvC. nBGaPM4lB:. nJgGaPjf 
4 2 fc P»Ga Pjf 4 3 fc^xt^df ^^;l/(£^§ii-C 2 f i «E*MtJia54 4^«;S*l. * 
cOfiffifc^fci.if 3iim^&l>pflim«4 6, GaPSS4 lcOKffiKnffl|«ffi4 7 

IftffXm ] #M2 0 0 0 - 2 9 9 4 9 4 

[0005] 

(-<<, ^H5*±JiJ*&±if ^fi&K — LEDf-yr<WJSB{cflia*^-rsi 
Ji, #mztt?miz£%&w®'X???x ^x 7 fy/CJ; 9Hffi£fflfflfW-|> ^ fcf4T"# 

-ryr?IS&±(ft<V^», lu^07t^§tL§ idt. ¥^ttHJfgP3 6<?)|iffifc 
^3ttt»mJf 3 7^1S(t^il, i^S3ttt#m^3 7(4. S^Au^Au-Ni^f 
T'ffM 5 ixt ^ h tztb , -)i7bX7f>- m «rtET* 6 *\ i cojg^K^mJf 3 7 (47C 

*WA*mk^&tz&\zWLtfhtix^h$>cr>x\ ^-vi-yy^hbmmzwM^h 
mmtm-h. ^^y7~ZM&A,?m<Bmttbmmm^M<%*). mmmsm.? 

[0006] 

*^0fl(4 ^ « 4 o l , ^mmmu t mm^x-^mm mixmmz 



(4) 



#^2006-253647 (P2006-253647A) 



[0007] 
[0008] 

2mm&m$:^&, mmmmnzimhtii^m^mmmb, m^mimmm^mmim 
mm i mmmm^m^mzmmLxmf^tiim i mst . mmmmmm^mm^ 

[0009] 
[0010] 

IH*Sffi*«OtaHJ: 0 i>ffi<&£ J: 3 Wf^x-y^y^Sft-o^ifctJ: 0 , ^^ffijt 
^*Stt*TH3t U IZSt&ftSR £ § 6 1» 0 H< =Sr 6 fcfeiff 4 I ^ . 
[0011] 

HIES Si 1 4> & 0 . ilia^NIWcBWiScO-S^x ■/ f - v / t J: 0 1$£ § it 

?iuiBm2^«»Ji&S£ii$^, mis as Lfcm2#«^«^iBtifieffi2 «a*sK(t ^ 
*u fsm2mffi^fflttfriatt«^sft«iw#iit-i. i ommztixh xui 

[0012] 

mmm^mmmm± ixmrnz i. a tvx?^«Lt , #jfES«i«mfl? 
w^»#cjf ^nai -r s $ T-x .7 f - y y-t h i k t x *} ¥mimmm>t>%& x vmmmco 

[0013] 
[0014] 

x -/ f - y >?" t i 19 4J-mjS ^ ffM L . SS * ^ ~s y ?t Mix 9 ~> A -7 LX f- «y Tit £ 0 



(5) 



#^2006-253647 (P2006-253647A) 



nmm$ftiLLxmfrth*oi l zx.y+yrLx\ii&tito. mmmxmiLtzm±zcoiSL 

Lmm^\in±^hzt¥X'^^. -t^h-h. mm^^mwmmmcomn^mm^x^K 
MzmMix^&t. Mmmfo^-r^MmmL^K , Lfrh*m&m 
z mutism h%:<%&tz fomn w^, m^mmxm m-tt am% l se 

[0015] 

h Z b 5r < il^i^SWSfc |pJ±§-tfS i t I) . 
[0016] 

< MHM £ t> ffift § ti I Z b S j6«. ISfi* (0 i -5 tz&fccvmim ^x 7 f 
y^ti OffML a^#S*»MH5^^^>'xT*^^«ft»iia50^ 

fiS £ i: t&o 9 . a«^¥«ft»«^WIffi)t#Alff I. £ t 0 3MJR££ t 

a^tta*. i,a>u *mi<D£oic few^m-riimzMLxmitz'o . &m 
Ltz v-th z b iz i o , ^^jg^^^rajttfJ^^ft^^^Jiat i 

[0017] 
[0018] 

^iSKiS^&ttl&^fli, milz^Zti&Z.olz^ tzb7JI*r7T4T (Al 2 

o 3 4M& a )4i'K«iti ^s® tsft ^smi mmmma x 2 

S2»€«J1 (ttx!infl3) tm^WC«^LT^2mffi nfflmffi 9) 

wmnithz. o iz^mtkmmmecD-m^yi-ymii&zbizk 9, ¥«#«ifgP6 

[0019] 

miiz^zti&weiz. muihzmmMWKX'hh-fyr-irwKtmv^tixv^h, 

£;fxl>J:3t, ISUUli s i c « j; 3 ^iMI^fflt^ t it'll. . 

•? 4MB LT £ < i t £«Jf £ ? 5 9% E<n$mit3\ % UZtZ b ftSPS^ 
femztt±lX^imM36fimfti-h£o%VA7$:%fcLX&<tzVX\ ffi& 



(6) 



#^2006-253647 (P2006-253647A) 



[0020] 

ffiA' 7 7ri2A { 0.0 0 5-0. l/zmgl, S i £ F-TL£GaN£ fzlZA 1 Ga 
Nlft-&fti^4SnIl3^1-l 0/zm@S> fci: .iff 1-3 nmtfO I n 0 . 13 Ga 0 . 
sl Nfrt>%&??x)l>mt 1 0-2 OnmWGaN^Sr&AUTJf fc;6*3 — 8^TWM$ 
tlh^WM^KF (MQW)flBi<^Sft«4i6 s 0.05~0.3/xmg J g, P |OGaN 
££{±A 1 GaNM^Wift^WS pf 15i ! 0 . 2-1 /zmgl, ^ft-fftJIft 

mm 5 zanz i st-*^ hMTjuztix^iff. tzt nm&mmizA 1 g a 

. iSttif4tRSfflJt d f J r l JT?ia&±(f^-r^GaN3y^^ hJffccD«Jl ftS Z k 
[0021] 

S&fc, I^MTIi. nB)i3fcpB)l5tT-ffittM4Aittft$tL^^'7';l/A.^ng^ 
tt!4t. mMWMQWfflittRg^f. #-*^#F*it (SQW) ttzW^V^m^Z 
[0022] 

;o^»ft«jfgP6^-/T*«c^^jgi5i o*%M§iis«t3c ^yrm 

fciV'ni|l«ffic7)JFMIP^SrX./f-y/LT, n®Ji3S:JSaj§-frS. -TOR?, ntWS 
9 OJBj&UJfte * «1BW4^fcx -vi-yy-thjf, •f-7TMHS£=Wn fflVffi 9 OJl H 
^¥»ftDlli!6f4, ^fflWl:x7fy/t5OTI^j:<, Hi t*3#i&J:-5 tc, tttt 

. fcfcilfittgA*5jiim*-C, *<7)ISIHa9fcjumg*, ££;iJf2/im ( f jum 
[0023] 

tr&Sfctf), 0. 5/tmtlJi|irHlLTgdatS.It^liLv\ 

[0024] 

tztb, 0. 1-1 O^mSI, ML<(±0. 5-5jummK, § fefcff 4 t < ti 1 -2 . 

&X'ht i im<tlkzzyf-yy-c'mmHj^hfzlsb, 1-2. SjumSKeDaESt-tS 
[0025] 

^-yT"ft«i56 aoBS^a^S^-frJtt^wWJgco^SriS^^,, 

n^jf 3£ 1 O^mgg^iJ^ffMLTfc^T. -?-Wn®Ji3^X.yf->-^ 



(7) 



#^2006-253647 (P2006-253647A) 



fc^WEti^T'MoJtffl (tin) "C02t:^S*iTV^. H2*»feHHfei6 a =3: J: 3 (c. 

6 a^'iS^iJfc'lfSA^i-r^fi^t&S^, 1-1 . SjJtmWZ^mZlZ-f&tmmz 

umm±L. a^6a*j»jjtLi5r^*^fcifc^Ti.2flSja±fci6i±i-i^ 

TK&Sfcv^lSjjgtfaiS. ^ntztb, mftcokolz, l— 2.5jumgS<JDK§t:i-|. 
[0026] 

* Jt . - oa«§5 6 a «^ffi®«« . m 1 ft* i a <tk 

[0027] 

ts J: V t -f^tt^SE 6 a soy ^ - y %jm VX& (tfi\ F5-fxyf-y^*ffaitt 
Bfawf^->"Ctttiea56a*3gfK1-&£t*tr#5. H5-fx v f-y^(4, fct 
H^-ftli*^^ Srx 7 -f -v > h k LX . 7°5Xvx > y =fy ?"Ht oZklzi. 
*)Bf£i-Z>ZktfX'%h, 
[0028] 

£W¥3WHtJ18B6±t;:, tzk IX ItmLZ 5X1 0-*Q ■ crnSS 

kU;ZnOi^^5Mtt#M7^0. 1-1 O^mfS, fcfc jtlfO. 5^mMg 

SOT iJfifcO. 2 5A«mgS(7)J?:§£7jA 1 It £««L£fA6 0 0°C&£-C^ >" 
SittiO^lt LTffMSix, 3i3effi#M7<o±o-a5fc:. 0. 1 umnSMv 

T iJKt 0. 3ju mMSimcD Au|t fiDSfJIflliite J: *) p flKffi 8 3 fit H & „ * 

t'W^^-^ 3 yJKSr^t^ilt^§, ji3tttS€ii7{i, Z nOtcRR£$ft.S i>c9T' 
ITO^Ni tAutc02~l OOnmgS^V^Itt), ^rSilS^ 

[0029] 

ixmmmzm^z^tfziimmimzMA,xmmx'^R%iLfz^)-m±, mim^mw 

atr6ji^^p«a«i?6 arttAD , a«gP6 aroiiiiircgsfLT^tajiie ( p 1 
) a«as6 aOTJ LT-ew^iBtass* ( p 2 ) ##<&s#\ a«ai6 a 

j&s&^fc. SftL^n^«3<7)|IBT1¥S^lt£LT (R) ^»*1^^(±S«1 rtT" 

nzi. *)jLvf-y?Lxni&m3$:m&^x^hi>\ wme aF J r<tfiit&i. 

^cn^zm^tzmm^conx'^fitio^msL^-t^. u&*u a«gu 
6atADatft, lufST-fci Lfrhm\mtmmba.<rmmt\t9o° 
^Uzib. 9\-mz&*?-f<%&« 

[0030] 

M3&n&Zitc\t*&. ziite, f-iyyy±tz\ix^yAf^L^dttht, mm 



(8) 



#^2006-253647 (P2006-253647A) 



lz 2 ? >y ? fi-Xh "FIBS*** S . L*» L , 6 a {±_hffitS*tt»mil 7 fit&tf t> ti 

. 1.13-1.3 flSfcfiLtti o 

[0031] 

m&(?MX'\±. ^•yy°mmai.ifnmmm9cr,mwcoMzm^e a.%&m-&M-cfo 

hZbtfX'^h, 
[0032] 

•^k, mi^z^ni^mimm^mmz^xmrn^t^. fztnmm±m 

-flS^fcfflffc^ffi (MOCVDS) fciO, *^)7#XCDH z tmzhV*i-<J#<jT , 72± 
(TMG) N ry^E-T (NH 3 ) N h LM-f ;t/T^S-^A (TMA) , MJ-Xf^K 

(TMI n) %ZCO^tfA&£VnM{Zi-&m&cr>V-->'<>htfAbl,X<7)S 
iH 4 , p^tt-§JS^^w^b^tLT^^^o^>'^> ; xf-;^^^^A ( 
Cp 2 Mg) 4fc(±^f-;I^Stt (DMZn) ££tf>^£#;**^LTJi8o££'tS 

[0033] 

ffiiST. GaNjf*^ : Sr§ffiia^'v7rJl2SrO. 0 0 5-0. 1 jumgj£j£JKU:fJL S 
a*6 0 0~1 2 0 0*CSffi<!0SSat=±tfT, n®GaN*»^Sn^Ji (MffiJR) 3£ 
1-1 OAtmgSfl!tlltl>. om, figftfiJS^4 0 0-6 0 0r^ffifitT(fT, fct 
X.(f 1— 3 nmiO I n 0 , 13 G a 0> 87 N^^^l. ^x/Hf t 10 — 20 nmi^GaNH^ 

s^'u rit^'3-8^rai§tii)^fia^#F (mqw) mmo^m 4^0.0 5 

-0 . 3 /J.mmJ£f$mt& , OWT\ RyiSgfi^SKS: 6 0 0-1 20 0°Cg£t±(f 
, G a Nj&»6&6 p 5 0 . 2 ~ 1 /z mgjg-f-ix-eftflW . 
[0034] 

-e «f*. «ts i mt'coummzmirxpMv-^yhcDiswtvtiib. 4 0 0- 

800°CgaX'l 0-6 0^^7--/^^, * M^y'X b&^ffifc^flibT. * 
h ] JV7y7 -iTMl/Zi. Y )}^9—~yy%:V.X "mW^M% 6 CDX -y f - > h ( f- 

0 s c cm, 0iM^±*#X£5 s c cm}f U X .y^-y^'tfOgMl^lE^jS: 0 . 6Pa 

Hwa«gP6 a«JS|0fcj;y'niBlMS«ffM*lrFJt«^*»ii^6^X-/^y^$il, n 
^S3^'Sffi-f-§„ ^«tl«x 7 f y/l/-MiO. 1 3xim/^glT'; 2 0^-gJK 

a«A7-yj § Starts £ § o 

[0035] 

-£■0®, £fc£tfGaF-T(7)ZnOJI£MBE, XA°-yiS\ PLD, -f* 

jafct*. ^t-c, y^b^a^io, fra«x.y^y^'tj;0ffiffiL^n^ji3oH 



(9) 



#^2006-253647 (P2006-253647A) 



fflKO.O lAtmJfOTi^t0.25/imJP<?)Al^^L. 6 0 0 rgSOMPI £ 

•rsifctio^y^-LT^tL, n aims 9 fc-ta. ast, s*tt»mJi7ji<7)- 

[0036] 

mzf--y rmwa ±Vn iMS^Miiita^ 6 a jfm u: „ l* 1 u ss^' sicw 
mm <vmmiznMnm9mMztLx^z>t3ix\ mmm^mtntx-hi. 

[0037] 

S i Ctil l±t. |friii:|5Hit, ^ 7 7tI2. nJBJ!3. ?SttJf 

4>*^itM*mS 7 «Hffi tma^W^T'JFM 3*u n «t« 9 *i . SiCiiii 
[0038] 

nj$f) 3£gti}£-£&» f-'xr^^^ffiggPl OT^LTflJEl 0 a#> 
B6a,t *-?ffllk& 1 0 <7)fIJE 1 0 a fc £ 0 . 5 // mtUM LXniU-fl Zk&Z*>lZ 
[0039] 

ffittif 4T%ytUzmz, mmmizmtsft (qi ) ^»«c*tf3t (Q2 ) 

tTffiI?ii§. OTfM3itf3E (Q3 ) tiffin l Oaj^feaaW-ftittSr 

iiffii o aco*«coss-ri»f5a^a«gp6 a^wt at. ^t^JE^sfr 
mmmzm^?>iitz» Ltzt^x, ^tnutasi ocdihjibi o a*^^< 1 1, o. 5 

[0040] 

a«a56aftt, njf^3. «ttl4. p MM AXm^tlX ti *) , 
1 O^fflffil 0 a^A,ffi»L/i3t^a«g|56 amzxm-lt. a«SP6 a|*J£7)igttJf 4 
fckAtfU ;«a«SP6 art«attii4tfc^T^(RJR^tTLtt\ IlllOa^ 
^mttz% (Q3) Ji^#CiMltNftajS*i!5rV^tC:^i9, ^S^SW^ft_hL=5r 

v\ t^x\ mme a ft^mm4x*<7)3tmm®<'tzisbt,zh . ttz. ^mmmi 0 
coimm4x%ftixmmmizftifttfmt®6 a taBrs^^i 3 

05 (b) fc^JUJ^fc, a«I56 a»ffi$*^lM«iatl 0«&3te« (vSttJ!4 ) 
OftKJ'JifflK U a«SP6a^, a«i56a£50n^Jf 3^'BtiiTrS^TX.y^yyt 
J:9&*-$-&£fc#iJ£U^ iiitiO, ffiffil Oafr&fflltUse (Q3) tfS&KSP 

6 aT-ji^iii> r fc i>mu$tiz> iti>%<%*), £ ^t^hi5S^a*^±-ri» . 

[0041] 



(10) 



#^2006-253647 (P2006-253647A) 



zcvx o %*mf&£KX=F £fajts u±, mm 6 a cDBmw\-(D£M, mimm i 
iz^tih^mmm^tmmvh^. •t^hh. miiz^Kh^mw^mm^w 

i>tT"xyf-y^"La«f56 aMitfi § ^zmme a,<nmm&Lx**)ritm. 
mi ozk'&wmzixixoizvxirziMLx* a^6a«]iat£njBJi3#siai"r 

[0042] 

*<>5&, SSI^*^MT5X-?x-y^-y^ggfcAtLT. £fc ;LiftS«#.xS: 5 0 s c 
c m . 0i&ftS«#X ^5sccm)|L,l7fy y^rtgBftEjl £ 0 . 6 P a (C|U£ 
LT±a53^;^tfORF^V-Sr 1 5 0Wglt. :T7Xv3l£&&<9£ft^TgMffiOR 

. Ei^^io ta*gP6 a^s^^fi<ffM-rs;t^T-^i> 0 *ffmm\<vtm 

&. 

[0043] 

ft S £ i: ft , n BMcomSS- #S < T i ISMKi&V ■> . 

M^J^IM] 
[0044] 

[02] 0 1 watt^S £ Slgxfc t ^tOWStfOSHk^^tH-CA* . 

[03] ^m^n^m^m^mmizi mmvfti^-tK^&^t mm 

[ 04 ] JSmz J: § f)ffiwHJ6J$8£ ^WrffllPJHT* & „ 

[05] 04 iz^timm^t Zbl/Zj:*] &TR 0 ft W<^5 £ t nmtt 0 

[06] *l» J §^»#;^»^Oft!!^»®&^KffilKBH0T*^ . 

[ 07 ] e«l«¥**^fflUt LED cDiMBJH-ej) 4 . 

[ 08 ] « CO G a P £ m V ^ L E D TUB tC fflfl £f£(t£McO|frSfM0-Cj> I. . 

[0045] 
1 M 

3 n^jf 

4 ?gtt)i 

6 4^(#*«ii 

6 a a«^«#c«Jii? (mm) 

7 jS*tt«1WI 

8 pltS 

9 n turns 

10 x-mmm 
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